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Abstract

Two terms should be urderstood from the sart: Real-Time Information into the
Cockpit and Milit ary Technical Revolution. RTIC involves systems capabilit ies required
to provide arcrews timely and essential off-board information to dlow mission
adustments in respanse b rapidly charging cambat conditions. An MTR requires
conveging techndogical produds which have ademongated military utility, and military
recognition that the application of these converging technologies will cause a radical
change in the chaicter of warfare overa vel short period oftime

RTIC does not foreshadov a caning MTR athough it does employ converging
technological produds which have a damonstrated military utility. RTIC is not likely to
causeradical chargeto the character of warfare. Nonetheless,it improves a canmander's
ability to employ operational art—to employ military forces to atain drategic and/or
operational objecives trough the degyn, organization, integration, and conduct of
strategies,canpagns, major opemtions and battles

This thesis assesses the capabilit ies of RTIC from two paspectives: its impact on the
air tasking process, and the command and control flexibility it affords the Joint Force Air
Componert Commander. It concludes be impact on the ar tasking process $
evolutionary, not revolutionary—current RTIC capabilities reman largdy dependent on
humanr-intensive operations which limit redudions in decison cycle times. It further
suggess that RTIC's true mpact on targeting is direcly atributade to the increagd
flexibility provided to the Joint Force Air Component Commande (JFACC) for

prosecuing the execuion-dayar tasking order (ATO).

Vi



Chapter 1

Intr oduction

Due to battlefeld dynamicsthe JFACC/JFC (Joint Force Ar Component
CommandelJoint Force Gmmander may be equired to make changes
to the planned joint aiopeationsduring execution.

—Joint Pub3-56.1
Command and Control for Joint Air Operations

Today’s Situation. U-2 sgnals intellig ence equipment picks up an active enemy air
defense radar. These ginals cue he U-2’s Advanced Synthetic Aperture RadarSystemto
image the area. Data is sert to ground processng Systens arl three tours later' the
finished product amives in the hands d the JFACC at the Air Opesations Certer.
Evaluaion of the mages ndicates fxed ard nobile surfaceto-surface Sud missle
launchers in the area. The decsion to attack he Suds & passedrbm the JFACC o
fights of F-15Es through the Airborne Command, Control, and Communications
(ABCCC) aircraft. The fixed Scud launchers ae destroyed, howewer, the nobile
launchers hed moved long before the F15s arived in the aea.

Tomorrow’s Situation. A Defense Suppot Program (DSP) satellit e identifies a
ballistic missile launch. Coordinates of a launch dlip se are immediately data-linked to an
on-orbit RC-135Rivet Joint. Rivet Joint sensors refine the launch coordinates in secands
Precse cordinates ae smultareously trarsmitted to an RTIC (Real Time Information

into the Cockpit) cel within the Canbat Opertions Division of the AOC ard to an



orbiting Joint Surveillance Targe Attack Rada System (JSTARS) arcraft. JSTARS
tracksthe Sud lunchers’ as hey move from their launch locatons. Mearwhile, the
RTIC cel idertifies anadequadly configured stike package enute to arother targetard
redirects it to attack the launchers. The redirection uses bth secue-voice rarsmssbns
to alert the afected cews,ard a drect datlink to pass ital misson information. This
mission information includesan updaed flight route, current targetareaweater, revised
threatinformation along the rew flight pah, photographs o recenly targeted Sud TELS
(transporter, erector, launchers), ard cantinuoudy updaed sts of latitude, longitude, ard
elevation for the nmoving TELs. Within minutes, the F15s acque radar contact with
objects in the reported TEL location, use heir LANTIRN systens to visualy idertify the
objects as Scud launchers, ard moments kter, enploy their weapams on the doomed
targets—the stike is successfl ard once agai the US has trarsformed information into
combat power.

RTIC—RealTime Information into the Cockpit—is a rew buzzwad in the Air Force
vernacular. Along with its parent phrase, sensor-to-shooter, RTIC deals with the “systems
capabilities required to provide arcrews timely and essential off-board information to
dlow mission adjustments in response to rapidly changing combat conditions.”®> The
essence of RTIC is flexibility, and flexibility is a tenet of arpower equd with centralized
control.* At issue $ the syergy that aises fom the appicaion of RTIC tectnology in an
environment of centraized command. More specifically, the RTIC flexibility made
possble by cumrent technologies canbined wih the unty of command entbodied in
todays JFACC les netured suficiertly to warant charges o the exsting canmand ard

control (C?) architecure kid out in Air Force aml joint doctrine.



This thess explores aganzatonal conceps for anRTIC ernvironmert that is available
today. Its focus is on increasng JFACC flexibility by applying real-time information to
airpower targeing. A look at the air tasking processas estblished in curent joint
doctrine® ard enployed during the Gulf War provides he foundation for this aralysis of
near-term RTIC possibilities. It aso helps set the boundaries of what this thesis is as well
aswhat it is not. It is an examination of C* orgarizaiona architectures hat could be
enployed neartem, i.e., well within a decade. As such it explores RTC as a capabilit
that supplenerts the air tasking proces, but does not replace 1. It is oriented bward,
though not confined to, ar-to-ground actions peaformed by limited sets of weapon
platforms® operating beyond the cbse tettle. Additionally, it is a reafirmation of the
value of urity of airpower command’ enployedby todays JACC. It is not a poposal to
rewrite the first of Air Force Mamal 1-1's “Terets o Aerospace Bwer'® as De-
Certralized Catrol/Decenralized Execuion; rather, it is an investigaion aimed at
enhancing the airpower flexibility available in an appropriately centralized command and
control architecture.

The certralized catrol ard decetralized excuion of the Guf War air canpaign—
its plaming, tasking, ard execuion of an awerage 2847 ®rties per day—worked wel.
Though not error-free, the C* team from the JAACC, Lieutenant Gereral Charles A.
Horner, through the Tacical Air Control System™® “specticubrly outpeform[ed] the best
teamof leades Iragq cauld putin the field.”** Why do we tave a FACC today ard why
did the FACC C* conceptwork sowel in the Guf War? The JACC canceptis largely a
respanse b the rumerous tctical victories aml strategic defeat experiercedin Vietnam.

Lack d unfied caonmand in ar operations in Southeast Asa was agually a key



consideration leadig to the JFACC conceptas aitlined n the Gddwater-Nichols Act,*?
JCS Pub26, Joint Doctine br TheaterCountemir Opemtions™ ard the curent Joint
Pub3-56.1, Commandand Control for Joint Ar Opeiations™ Refinement of the JFACC
concept cane to fruition in Deset Storm. Gen Horner's command ard caontrol was
effective for a number of reasons. The capability of Gen Horner's Tactical Air Control
System to convert JFC gudarce nto explicit arcraft missbns was a pncipal reasao.
More preciel, the Tacical Air Control Certer's™ ability to control the sorties in today’s
war while coordinating the specfic mssons for tomorrow’'s war was cudal to the
swccess bthe JACC C.

Although it canbe amued hat the curent C* appoachto arpower has not been
stressed,it seens to be a logical exension of the theareticaly ard historicaly sound tenet
of certralized catrol. Todays rotional JFACC fights the ar portion of the theater
campagn primarily through his AOC* which disseminates targeting ard other guidarce
via the Air Tasking Order (ATO).'” The Cambat Opertions Division of the AOC,
through a rumber of chamels, can add, dekte, or modify missbns on the current-day
ATO. Combat Opemtions may add o dekte saties through direct unit contact They
may alter airborne missons throughABCCC a AWACS (Airborne Warning ard Cantrol
Systems arcraft).

RTIC offers a much improved ability to modify missions and a correspondingly
enhanced C flexibilit y for the modern JFACC. US reconnaissance and sensor capabilit ies
are tremendous Likewise, US information processing and information flow capabilit ies
are exraardinary ard awailable, though many are rot yet operational. These sesor ard

information transfer capabilities tied with current fighter and weapons technologies offer



capabilit ies to today’s JFACC that were only imagined by the warriors of Desert Storm.
They can provide anadwntage n “observation-oriertation-decsion-acion” (OODA)*®
cycle imes over ary awvailable o potential adwersaries. An appopriate C* architecture,
however, is needed to fully exploit the capabilit ies presented by RTIC.

This thess provides a lreepronged alysis to idertify an organzatonal structure
that can properly engage RTIC paossibilit ies and take full advantage of the impact that real-
time ard near reattime (NRT) information into the cakptt can have on airpower
targeting. The first two portions of this aralysis explore the curent air tasking process
and describe the capabilities of today’s sensors, information processing, daa-links, and
shooters. The third segnent examines a fison of the wo.

Chapter 2 exanmnes the current air tasking process. An understanding of joint ar
operations developmen, plars ard the paming process,targeting, the air tasking cycle,
ard the C'l requirements necesary to link these together provides the foundaion for
further RTIC aralysis. Understanding today s ar tasking process m the caitext of AOC
operations provides a basis for exploring JFACC flexibilit y needs, and presents one half of
the tackgound needed @ understand the pdentia offered by RTIC.

Chapter 3 explores the second half of this background—ocurrent capabilities. It
provides desciptions of curent US recanaissare sywtens arml information trarsfer
abilities. This section describes several recen denonstrations of sersor-to-shooter
capabilit ies that bear directly on RTIC organizational structures. It presents the nodes of
the Theatr Air Control System (TACS)—spediicaly, the recanaissare sesors ard

weapm systemrs—ard the C structure that links these together to point out the potential



of RTIC ard the reed br a revised G architecture. The ctaper closes ly affirming the
continuing need or certralized G with decetralized execuion.

Chapter 4 aticulates the adwantages gaied by supeimmposing the sersor-to-shooter
feaures desadbed in the third chapter over portions of the cumrent air tasking process
deailed in the second chapter. It dso ddiines organizational changes that will enable the
suppcsed “real-time ceriral control, coordination, ard integration of ongoing air
operations’*® ascibed b the Guf War to acualy take phce n realtime.

Finally, Chapter 5 moves dightly beyond the thesis’ self-imposed confines laid out in
the beginning of this chapter, and briefly looks a RTIC architecture passibilities beyond

the reartemm future.

Notes

1. The dgnificance of this time is that it is measured in hours, not seconds or minutes.
Three lours represems a realstic pefod for processng ard tramsmitting U-2 material.
Actual procesang times, howewer, are chssified. Interview with CaptDanel E. Johnson,
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April 1996.
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5. Phimarily Joint Pub3-56.1, Command and @ntrol for Joint Ar Opeiations 14
November 1994.

6. Cost consderations immediately negate any notion of dl fig hter, bomber, and
attackaircraft being fully equpped b peform RTIC missons—those requiring off-board
voice and data information for retargeting. Much of the RTIC capability available in the
neartemm is oriented toward multi-seat arcraft enploying precsion guided nunitions
(PGMs), or single-seat PGM-capalte aircraft that remain suwvivade at medium to high
dtitude in al threat environments. RTIC capabilities dlowing workloads that do not
compromise pilot safety dunng low-altitude high-threat missons that may ental PGM
retargeting will lik ely be uravailable in the near term. F-15E, F-117,ard PGMcapalte B-
1 ard B-2 arcraft would be wel suited for RTIC missions.

7. This is a dight adaptation of the Unity of Command principle of war, defined as
“Ensurfing] unity of effort for every objectve urder one respasible canmander,” found
in Air Force Manud 1-1, Volumel, 1.

8. Air Force Manual 1-1, Volume |, 8.

9. Gulf War Air Powver Suvey Volume | Pat II, Command and @ntrol Report,
March 1993,7.

10. Now referred to as he Theatr Air Control System

11. Guilf War Air Powver Suivey Volume | Pat 1, 329.

12. Formally ertitled The Depatment of Defense Reorganzation Act of 1986.

13. JCSPub26, Joint Doctine or TheaterCountelir Opeiations resulted from a
Joint Doctrine Piot Program edablished in 1982 ly the Joint Chiefs. In 1985, the
Commander in Chief of the European Command (CINCEUR) formally submitted to the
Chiefs a pint doctrine for theatr cournterair operations. Ore elermrent of this proposed
doctrine was the concept of the Jant Force Ar Componert Commander, an officer ap-
pointed by the theaker or Jant Force Conmander to plan ard coordinate a jointly fough
air canpaign. On 21 Februaty 1986, the Chiefs appoved ANCEUR'’s proposal as JCS
Publication 26.

14. Joint Pub3-56.1, providesfundamenrtal principlesard doctrine for the command
and control of joint air operations throughout the range of military operations. It lays out
JFACC responsibilities and a notional JFACC organization.

15. The TACC d the Guf War istodays Air Operations Certer (AOC).

16. AOC, Jant AOC (JAOC), or Combined AOC (CAQOC).

17. The aconym ATO is used hroughout this thess to nominally represem the Air
Tasking Order as used dimg Opertion Deset Storm as well as esking directivessuchas
the Integrated Tasking Order (ITO) used l US Forces Korea ard the Air Tasking
MessageATM) used dung Opeation Deliberate Force n Bosna.

18. Colond John R Boyd contends that dl rational human béhavior, individud or
organzatonal, can be depcted as a aatinual cycling through four distinct tasks—
obsewation, orientation, decsion, ard acion. Boyd refers to this decsion-making cycle
asthe “OODA loop.” Using this construct, the ciux of winning vice bsing becames the
relational movement of oppanents through their respective OODAIloops. The winner will
be he who repeatdly obsewnes, orients, decdes,ard acs nore rapidly (and accuetely)
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Chapter 2

The Air Tasking Process ‘dday

The campaign objectivapgetherwith its relationships to drategic and
tactical objectivesis the paamount conigleration in evey campaign. . .
Orchegration of aerogace missions into an efective campaign in the
face of peculiar and often rapidly changing isuations compises the
airman’s opemtional att.

—A\ir Force Manual 1-1 Volume |
Bastc Aerospace Dotrine of the Unted Sates Ar Force

The ar tasking proces begyins with planning & the drategic level. Strategic
objectvesconnect to tacical force enployment through plaming at the gperationa level
which focuses on operational art—the employment of military forces to atan strategic
ard/or operational objecives troughthe desgn, orgarzaton, integration, ard conduct of
strategies, canpagns, major operations, ard battles® This process cocludes atthe
tactcal level with the enployment of units in combat.

Knowledge of five areas wihin this overarching ar tasking process $ critical to an
understanding of the full process. Frst, the overall concept of joint ar operations
developmert involves te trarslation of the joint force mssbn into a joint air operatons
plan Secand, this planard the paming process ecompassreseach into the operational
ervironmert, the determination of objectves, the idertificaion of a ckatly deined
strategy, ard an assessert of cerer(s) of gravity. Third, a pint targeing process

matches the dbjecivesamd gudarce pomulgaied in the FACC's plan with inputs from



intelligence and operations pasonnel to select ecific targes and target sets, and to
idertify the forces meded ¢ acheve desred objecives agaist those targets. Fourth, a
joint ar tasking cycle provides or the efecive aml eficiert enployment of avaiable air
assets. Fifth, appropriate command, control, communications, computers, and intellig ence
(C*) resaurces povide he canecivity to ersure the ar tasking process $ not simply a
linear process,beginning with the JEC’s theater canpaign planard erding with bombs an
target, but acyclical one involving constant feedlack anl catinuoudy updaged taskings

Further discussion of these five areas will clarify the air tasking process in total.

The Air Tasking Proces

AreaOne:
Trandate the joint force mission into a joint air operations plan.

\Area Two:
Resarch the operational ervironment, determine

objectives, identify grategy, and assess COGs.

\AreaThree:
Match JFACC objectives and guidancewith inputs

from intelligernce and operations to selecttargets
and idertify necesary forces

Area Four:
Provide effectiveand efficient employment,
of avalable air assets via the
joint air taking cycle.

Area Five:
Provide C4 connectvity
throughout the proces
with congtant feedback
and updated taskings

Figure 1. The Air Taking Proces

Concept of Joint Air Operations Devebpment

Planning for joint air operations begins with understanding the joint force mission.
The JEC’s misson statenert expresses wat the joint force nustaccamplish ard why. It
is the driving force for dl detailed planning that follows, and is based on the commander’s

strategic appreciation of the various factors—palitical, economic, military, and social—

10



affecting his area of responsibility (AOR).? It is also the aticulation of the stategic ard
operational objecives reeded @ acconplish the msson ard forms the basis for
determining components objectives.

The JFACC useshe JFEC missbn, strategic appecation, ard objecives b devsean
esimate of the stuaton ard anappopriate caceptof ar operations. This conceptof air
operations bridgesthe gap btween JFC-deineated djectves anl the formulation of a
course d acion (COA). Whenthe JFACC’s COAIis appiovedby the JFC, it becames the
basic concept for subsequent ar operations and sates “what” will be done. “How” is laid
out in the jpint ar operations planard suppating plars such asthe nmester ar attack plan
(MAAP), the air defense phn ard the arspace cotrol plan The JFACC piovides ddy
guidarce b the AOC to ersure ar operations effectively suppat the jint force dyjectives
while retaining sufficient flexibility to adjust to the dynamics inherent in military
operations. AOC pewsonne use his guidarce © continualy refine the MAAP ard
suppating orders, specficaly, the ar operations order, the airspacecontrol order, ard the
air tasking order. The ATO provides he pimary vehicle for dissenmating the “who,”
“when,” and “where” of joint air operations while the AOC mantains responsibility for
updats ard revisions to the curent-day, or execuion-day, ATO. This ATO, howew, in

not the plan but one productin the ar operations plaming process.

Joint Air Operations Hans ard the Hanning Process

The JFC normally assigns a JFACC responsibility for joint air operations planning.’

The JFACC, in turn, deelops a pint arr operations planto enploy that portion of the air

11



effort made awailable to him for accamplishing the JFC’s objecives. This plandocuments
the JFACC'’s scleme for integrating ard coordinating joint air operations.

Five phases—oerational environmernt reseach, objecive deermination, strategy
idertificaton, cener(s) of gravty idertificaion, ard the joint ar operations plan
dewelopmernt—make up he rormal joint ar operations plaming proces. Though the
phasesare not required to be completed in order, eachphase poduces arerd product,
ard at some point, the phasesmust be integrated am the products of eachphase nust be
verifiedfor coherence. The fina productis the pint air operations planwhich detils how
joint arr operations integrate with ard suppat the JFC's theater canpagn plan

The first phase,operational envionment esearch, apples SunTzu’s dictum “Know
the enemy and know yourself; in a hundred battles you will never be in peil.”® Todays
phrase for Sun Tzu’'s maxim, and the produd of this phase, is intellig ence preparation of
the battlespaceor IPB. Opemtiona ervironmert reseach, like IPB, focuses a ganing
information about both friendly and enemy capalilities, intentions, and doctrine, and the
environment in which the operations will t ake place n order to reduce ugettanties. Its
intent is to maximize understanding of the goponent, the theater of operations, ard the
friendly forces awilable to accamplish the JEC’s dbjective.

Phase wo, objective deermination, is argually the nost crucia of the five phases.
Cleaty defned ard quarnifiable dojectives tat contribute to the accamplishment of the
JFC’s gperation resuk from this phase. These ¢int arr objectves fow from the JFC’s
objectives ard should complement other componernts objectves. More than land ard
maritime power, arpower in conjunction with the exploitation of spacebasedsystens can

directly impact the strategic level of war ard cando so in anintegrated @ indepewert
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manner, smultareoudy or sequertialy. The ar objectivesat eachlevel mug suppat the
objectivesof the higher level, ard ukimately suppat the JFC's objecivesto ersure unity
of effort.

Phase hree, strategy identification, producesa ckaty deifned joint ar strategy
statement. The strategy states how the JFACC plans to exploit joint ar capabilities and
forcesto suppat the theaer objecives of the JFC. The joint ar operations plan is how
the JACC canmunicates, promulgates, ard aticulates this strategy.

Phase bur involves center(s) of gravty identification. Carl von Causewitz defines
COGs as “the hub of al power and movement, on which everything depends. . . . the point
aganst which al our erergies slould be directed?”® Joint Pub1-02 updags the definition
dightly stating that centers of gravity are “Those characteristics, capabilities, or localities
from which a military force deives its freedom of action, physical strength, or will to
fight.”” Both definitions paint to the desired product of this phase—the identification of
those ereny COGs hat could be defeaked b satsfy the JFC’s strategic, operationa, ard
tacical objectives anl those friendly COGs b be defended. The COGs o interest to the
JFC ard JFACC are those that, if defeaed, may have the nost decsive resuks. Airpower
has a unque ability to attack many of the COGs from the third dimension throughout the
AOR, to ergage #&rget ses asseiated wih eachCOG, ard to ergage hese #rgets
simultaneoudy as well as sequantially.

The fifth ard fina phase & the pbming process, joint air opetions plan
devebpment ddivers the actud air operations plan detalling how joint air operations
suppat the FC's canpagn plan This planis based on JFC guidarce. It integratesthe

air effort in acheving JFC objectives. It accaints for curent ard pdentia ereny
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offensive arl deensive threas. The phlnindicats recessar phasing of ar operations in
relation to the JRC’s gperational phasing ard in relation to spediic ar phases. The plan
idertifies objecives ard targets by priority order, descibing the ader in which they
should be atacked, the desied resuks, ard the weght of effort required to acheve
expected results. It details the capabilities and forces needed to achieve the previoudy
determined objectives, ard also accaints for systens aralysis to identify spediic targets

that should be reatacked b meetthe dojecives.

Targeting: The Process and Responsibilitie s

COMMANDER'’'S
OBJECTIVES AND
GUIDANCE

COMBAT
ASSESSMENT

EXECUTION
PLANNING/
FORCE
EXECUTION

TARGET
DEVELOPMENT

FORCE
APPLICATION

WEAPONEERING
ASSESSMENT

Source: Joint Pub3-56.1, 14 November 1994,1V-1
Figure 2. Targeting Cycle Fhases
Joint Pub 3-0 desribes targeing as“The proces of selecting targets and matching
the appopriate respmse to them taking accaint of operationa requirements ard

n8

capabilities.”” This sraightforward ddinition is ample, but hardly complete. Targeting is

cettainly not the linear processthese éw words seento indicate. Raher, it is a cyclical
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process that operates in the context of friendly requirements and capabilit ies as well as the
threas imposed ly the adwersary. The cycle begins with JFRC-provided guilarce ard
priorities, ard cotinues wih the idertificaion of componert requirements, the
prioritizaion of these equirements, ard the acqusition of targets o target ses. It
continues with acual target atacks, ard cames full circle with component ard JRC
assessarts of the atacks wich provide eedlack wihin the cycle, adding guidarce for
future targeting plars. In essene,the catinuous targeting cycle follows the flow of
Figure 2;it moves from objectives an gudarce, ard proceedsthrough execuion ard
combat assessert.’

Targeting maches inputs from intellig ence and operations peasonnel to JFC guidance
ard objectives. Together, this input-guidarce mx leads ¢ the seécton of spediic targets
ard the identification of those forces mcessar to acheve the desied objectives agaist
those targets.

The JFC may estblish ard task anorgarizaion within his saff to accanplish broad
targding oversight functions or may delegae the responsbility to a subordinate
commander, eg., the JACC. Typicaly, the JFC orgarizesa joint targeting coordination
board (JTCB).'® The JTCB operates atthe discretion of the JFC; he defnes its le. It
may be anintegrating cener for the targeting efort or it may seve asa JFC-level review
mechansm. Typicaly, it reviews trget information, dewelops targeing guidarce ard
priorities,ard may prepae ar refine joint targetlists. The JTCB maintains a nacro-level
view o the AOR ard ersures fargeing nominations are consistent with the JFC's

canpagn plan Likewise, it maintains a conplete list of restricted targets, areaswhere
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special operations forces are operating, and smilar areas in need of deconfliction to avoid
erdargeling curent ard future operations.

The JEC mormally dekgates the auhority for execuion plaming, coordination, ard
decanfliction assaeiated wth joint arr targetng to the JACC. The JFACC, in turn, must
possessa siificiert C* infragructure in both peisonnel ard equpmert. Furthermore,
targeting mecharisms deaing with detiled plaming, weapmeeing, ard execufon are
required a the component level to facilit ate this targeting process.

Synchronizaton, integration, decanfliction, alocaton of forces,ard weapmeeing—
matching weapons aganst target vulnerabilit ies—are essential targeting functions for the
JFACC ard his staff. Jant Pub 3-0 sttes, “All componerts are rormally involved n
targeting ard should estblish procedues am mecharisms to manage the targeting
function.”** Jant Pub 3-56.1 goes a sp frther, “targets scheduled for delberate attack
by componert direct suppat air capatliities/forces should be included in the joint ATO,
when appopriate, for decanfliction ard coordination. . . . Therefore, componerts should
provide the JFACC a de<ription of their direct suppat plan through the aison elenrerts
within the JAOC.”** This alows for both coordination ard decanfliction betweeneach
componert ard within the JEC siaff ard the JACC C infrastructure.

Two other specific targeting responsbilities outside the planning, coordinating,
alocating, synchronizing, and deconfliction previoudy discussed are listed in joint doctrine
as JFACCIJFC gaff targeting responsibilities™® The first is to monitor execuion ard
redirect joint air operations as equired. The secod instructs the JFACC a JFC siff to
direct dert joint ar capabilities/forces for prosecution of real-time targets in suppat of

joint forces. Eachhas a drect beafng on sersor-to-shooter operations. Both occurin the
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fifth targeting cycle phase, execution planningéiice executionard ae the utimate

responsihilit y of the AOC’s Combat Operations Division discussed in the next section.

The Jant Air Tasking Cycle

To effecively enploy the available joint air asses, the JACC uses agint arr tasking
cycle. This repeftive process nvolves sk phases @ plan coordinate, alocate, and task
joint air missions. Phase 1, JFC and component codination, producesJFC guidarce.
Phase 2target devebpment resuks in the creaton of a pint integrated proritized arget
list (JPTL). Phase 3, weaponeeing and allocation furnishes the MAAP. Phase 4ATO
devebpmentgereratesthe ATO ard its asseiated spedl instructions (SPINS). Phase 5,
force execubn, leads © combat resulks. In turn, Phase6, combat assessert, provides
recanmendatons back © the coordination step n Phase 1.

This notional ar tasking cycle acconmodates cltarging tacical situations, revisedJFC
guidarce, ard uppat requess from other component commanders. Its phases are very
much related to the targeting phases depcted in Figure 2, page 14. In both ca®sthe
appoachis the sane, a s\stematic process ratches a\ailable forces wih targets to acheve
operationa objecives. The JFACC's ar opemtions certer provides the certral C?
structure for accanplishing the pbming, deweloping, ard coordinating of the ar tasking
cycle. Figure 3 shows a mtional AOC. Two divisions form its cae: Combat Plars arul
Combat Opemtions. Combat Plars is respasible for plaming future arr operations which
includes the responsibility of drafting the joint ar operations plan to suppat the FC's

theater canpaign ard huilding the daly ATO.** Execuion of the daly ATO is caried at
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by Combat Opestions'> which closely follows curent air opertions, “shifting missbns

from their scheduled imes o targets ard meking other adjustments as

the stuation requires.”*®

JFACC/
DEPUTY JFACC

SERVICE/FUNCTIONAL
COMPONENT COMMANDERS
COMMAND I
SECTION
SENIOR COMPONENT
LIAISONS
1
PERSONNEL | | INTEL | |OPERATIONS LOGISTICS | | COMM | SJA
Il ] 1l ] ]
| |
COMBAT PLANS COMBAT OPERATIONS

CURRENT
OPERATIONS

AIR STRATEGY WEATHER

SUPPORT

ATO
PRODUCTION AND
DEVELOPMENT

OPERATIONS
SUPPORT

JOINT SEARCH AND
RESCUE CENTER

— L

AIRSPACE/COMMAND AND CONTROL

INTEL PLANS INTEL OPERATIONS

COMPONENT LIAISONS

LEGEND: COORDINATION
Cc2

Source: Joint Pub3-561, 14 November 1994, 11-6

Figure 3. Notional JFACC Organization (The Air Operations Cernter)

Both Combat Opeations ard Cambat Plars ae integral to the development ard
execuion of the ATO. There ae usudl three ATOs n the ar tasking cycle at ary time:
the current or executon-day ATO (todays plan), the ATO in producion (tomorrow’s
plan, ard the ATO in plaming, (the following days plan). This stardard plaming
arangenent accadingly follows a threeday or 72+our cycle. Combat Plars is

responsible for planning future air operations. It normaly dewlops he ar operations
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strategy ard ar appationment recanmendation, ard producesthe ATO in coordination
with the Combet Intelligence Division. CID suppats the ATO deelopmert proces with
information on the adversary’s current and future force structure, capabilities, and
intentions. Combat Operations is respasible for monitoring ard execuing current ar
operations. It normally assumes responsibility for the ATO when it is released.

The air tasking phasespediicaly critical to the Canbat Opeations Division is Phase
5, force execubn. Red-Time flexibility is & a premium during this phase. The JFACC,
through the Cambat Opertions Division of the AOC, direcs the execuion ard
decanflicts all forces nade awailable by the JEC for the execuion-day ATO. Combat
Opemtions must be respmsive to required charges during ATO executon. In-flight
reports, initial battle danage assessent (BDA), significart weaher charges, charging
priorities, missbn atorts, ard the dertificaion of time-sersitive targets'” may prompt the
redirection or retasking of forces lefore launch or once arborne. During ATO execuion,
Combat Opeations seves as he certral agemy for revising the tasking of individual
missbns ard force packages.It has the atendart charge b coordinate ard decaflict
those clarges wih the appopriate caitrol agemries @ componerts. Current joint
doctrine states,“Ground or airborne command ard cantrol platform missbn commanders
may be ddegated the authority from the JFACC to redirect sorties/missions made available

to higher priority targets as ecessar.”*®

Command, Control, Communications, Computers, and Intelligence (C*)

“The speed ath pace o battle ard the aglity of forces is continudly increasing. The

commander with the greater ability to evaluae the battlefield and expose and exploit an
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adversary’s vulnerabilities will have the greater chance to prevail.”*® These tuths were
not pennad by Sun Tzu or Clausewitz, but by the Chairman of the Joint Chiefs of Staff
(CICS) in his 1993 pdicy memorandumon command ard control warfare. Their veracty
will lik ely persist for quite some time. Today's TACS serves as the JFACC's vehicle for
rapid, agile exposition and exploitation of enemy vulnerabilit ies.

The TACS is the aganzaton, personnel, procedues, ard equpmert necessar to
plan direct ard control theaer ar operations ard to coordinate ar operations with other
services and dlied forces.® It is the JACC'’s pimary mears of execuing assgjned duties.
It provides the capability for centralized control while execution of operations is
deceftralizedto the level that pemits maximum respasiveness. The AOC, as he seior
elemernt of the TACS has the capady to disply the curent air and suiface situation
ushg dat from al awvailable sairces. It maintains canectvity to various ar ard surface
elenmerts of the TACS. The AOC uses e Caitingercy Theaker Automated FHaming
System (CTAPS) to produce ad dissenmate the ATO ard manage ts execuion.
Throughthe use 6local ard remote CTAPS terminals, the ground elenerts of the TACS
have aninstart computer interface capdke of trarsferring time-sersttive operational ard
intellig ence information. Similar information is passed from the AOC to air elements such
as ANACS, ABCCC, ard JSARS via HF, VHF, UHF, SATCOM, TADIL, ard other
voice aml dag-links.

This chapter illustrates the ar tasking process as it sandstoday. Thoughthe process
works well, it could work better with the integration of RTIC technology and the

incorporation of an appopriate C* orgarizational architecure. The following chapeer
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shfts the focus from curent arpower command ard cantrol to curent ard neartem

sensor-to-shooter capabilit y.
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Chapter 3

Sensor-To-Shooter Capabilit y

First, we mug desgn our forcesto collect all the inbrmation posible
about potential advearies Secondywe mug shortenthetimeit takesthe
collectedintelligenceto reachthe weaponssystem. Third, we mug get the
intelligence to the warfighter in a user-friendly format that allows the
warfighter to employ waponsin a timely manner

—C. R Dauvis, Lt Col, USAF
Airborne Reconnaissance: The Leveraging Tool For Our Future Strategy

Effecive enployment of ar-to-suiface aipower has alvays required an ahlity to
identify and locate targets. This is nothing new. From spies in enemy territory, to pilot’s
eyes, to arborne elecromagnetic sersors, to spacebased sadlit e reconnaissance systems,
putting bombs on target to acheve tactical operational, or strategic efects hes relied on
the process 6 converting semed daa into usetil information—information that is
necessayr for plaming ard conducting combat operations from the ar. Recanaissaice s
naturally a primary dement of this process. The remander of this process involves both
the das-to-infformation conversion ard the novement of appopriately formatted
information from the recanaissarme phtform to the atacking weapm system

Also not new is the cquest for more rapid trarsmsson of the sersed targeing
information from the sensor to the shooter. Colond John Boyd’s' discussbn of an
observation-orientation-decsion-acion cycle a OODA loop in many ways reflects similar

thoughts expressed § Catl von Clausewtz in his casst On War. Thesesane thoughts

22



were expressed by Lieutenant General Howell M. Eges IIl, Director for Operations, ICS
J3,
Seeig the ereny, taking acton before the ereny canreactis what it’s all
alout. . .that’s caled geting inside he eremy’s decsion loop. . . .
Improving [our abilities on the battlefield] is going to be dependent on
refining ways to get inside of this loop. An important way to do this is to

gather the right imagety ard to quickly get it to somebody that can do
something with it. Thisis the challenge hat we al face?

To fully comprehend the adwantages ¢ be ganed ly direct sersor-to-shooter RTIC
operations, one must understand the capabilities provided by current reconnaissance
systenrs ard the piocessng that trarsforms sersed daé into useabe information. With
thesefundanertals estblished, this chapter proceeds nto curent RTIC capaliities and

concludes wih a dscussn of the caitinuing need br command ard caontrol.

Recmnaissarce §stems

Throughout the hstory of warfare, commanders have saught to acheve a better
understanding of the lettlefield stuaion than that of their eremes. Friendly agerts in
ereny territory provided one nears toward that erd. Advantages gaied trough
observations from some high devation or overlooking promontory offered another. The
better viewsoffered by higher terrain were augnerted by those from tethered dosewvation
balloons as eaty as 1792 wien the Ferch enployed hem aganst AudrianPrussan
forces at Valmy.®> The arplane raised observation to new heights—literally and
figuratively—during the Italian invasion of Libya in 1911 ad soon after over the
battlefields of World War 1.

Marny of the “recannaissarme sywtens” used dung WW1 ard before remain vialde

today; spies and eyes serve as prime examples. Today's intelligence agents, though
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cettainly more technologicaly sgphisticated than their past counterpars, seve many of
the sane functions. It isthe eyes d specal operations forces SOF) that are in many ways
the sane primary sersors usedby the cawalry troops d the Napdeonic era. Numerous
mears of gathering ereny information, howewer, have adwanced camsiderally since ealier
days. Once inconceivable, systems such as national satellites, DSP satellit es, DMSP
satellit es, U-2s urmanned aerial vehicles (UAVS), RC-135 Rvet Joints, RC-135 bra
Balls, E-8 JSTARS, and E-3A AWACS, which can provide instantaneous or NRT
information, exist today.

There ae a \ariety of ways recanaissamme swtens nay be catgaized to aid a
discussion of their capabilities. Systems once clearly delineated as national, theater, or
tacical® today have missbns ar produce nformation that no longer fit into a distinct
catgay. Theterms retional, theakr, ard tactical no longer provide anadequat tool for
cleaty categaizing recanaissaite systens, just as he terms stategic ard tacical rapidly
blur when gpplied to moden arcraft capabilities. Grouping systems by type of
information provided—electro-optical (EO), infrared (IR), synthetic apertureradar (SAR),
moving target indication (MTI), COMINT, ELINT, HUMINT, IMINT, and SIGNT®—is
straightforward. This arrangement, however, becomes cumbersome for illustrating the
relationshp between recanaissae cdlecton, dal processang, information
dissenmation, ard erd-user applcaion. A more usetlll classficaton scheme sepaates
recanaissaice nto space sstens, aera systens, ard suface sgtens.

Space sptems. Space sgtens have becane anintegral patt of the rational military
forcesproviding suppat acioss the operational continuumard atal levels of war. Space

systens provide nformation that alows canmanders o assesshe stuaton, dewelop
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conceps of opemtions, ard dissennate ctarges b their forces quickly.” National
reconnaissance, survelllance, and targeting acquisition (RSTA) systems provide suppat to
the National Command Authorities (NCA), and are dso of great utility to combatant
commanders. Information from national systens s provided b the JEC via Service
component Tactical Exploitation of National Capabilities Program (TENCAP) systems.®
Discwssbn of the direct mle national space assetmay have in the cdlecton of
reconnaissance or surveillance information is beyond the scope of this pgper. Several non-
national space sstens, howewer, have a drect beaing on possble RTIC enployment ard
are dscwssed Blow.

Defense Suppat Program (DSP) satellites provide one source of IR daa to
USSPACECOM'’s Tactical Event System (TES). This system is composed of three
indepewlert elenmernts. Attack aml Launch Early Repating to Theaer (ALERT), Jant
Tactical Ground Station (JTAGS), ard Tactcal Detection ard Repating (TACDAR).
Together, these elenerts ersure theaer forces eceve assued ard timely waming of
theater ballistic missile (TBM) launches.” The sgrature o the Iragi Scud nissiles proved
to be the piincipal mears o launch deecton during Opemtion Deset Storm™ DSP
satellit es succesdllly deected al eighty-eight Scud launches duing that conflict. They
also provided Space Command with obsewations that were then used ¢ caktulate the
approximate location of the missile’s launch ste.™

The Defense Meteorological Suppat Program (DMSP) providesal important reat
time and NRT weather information. Not only do these satellit es dlow the determination

of areas ad heights d cloud coverage, they also provide he raw data neededto resdve
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often-crucial IR detection ranges or Forward Looking Infrared FLIR), Low-Altitude
Navigaion and Tageting Infrared for Night (LANTIRN), and other IR systems.

Aerial systems. Aerial systens ae the pimary saurce d RSTA for the JEC. All the
Services possessard operate these systens, which have varying, but complementary,
capabilities, limitations, and operating characteristics.*?

The RC-135Rivet Joint, ard to a kesser degee he Naw’'s EP-3, cary a \est aray of
passve ELINT ard SGINT cdlectors o provide reattime threatwaming, target cueng,
ard other classfied unctions va the Tacical Information BroadcastService (TIBS) or via
Tactcal Receve Equipmert ard Rebted Applicatons (TRAP). Rivet Jant broadcass
this information to JSSTARS and AWACS and, via satellite relay, to numeous users
including the highest levels of the retional command autority. A modified \ersion of
Rivet Joint, Cobra Ball, includes additional reconnaissance capahilit ies to include systems
operating in the IR arera.

The E8C JJARS enploys a stemlde 25foot artenna that incorporates side-
looking airborne radar, SAR, and wide area surveilllance/MTI rada modes to provide
locatons, numbers, vehicle dfferentiation, ard directon of movement of forces ard
weamn systens. It dso has the ability to image surfaceto-air missle sites, aifields,
roadway, ard bridges m a reattime basis!* JSTARS can process e dag it obtains
either on-board ard dae-link the piocesed information to the requeser, or dat-link the
datadirecty to its depbyalde ground systemwhere the procesang is completed. In either
case,the information—including SAR imagery—can be sert directy to the userin near
reattime.”®> JSTARS enploys Jant Tacical Information Distribution System (JTIDS), a

Surveillance and Control Data Link (SCDL), or its on-board SATCOM system for
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information updaes, inteligence dissemination, and cross-cueng with AWACS, Rivet
Joint, EP-3, ES-3, and other arborne and ground stes within and beyond line-of-sight.

E-3A AWACS canbinesa paverful airborne radar ard numerous radio ard data-link
relays to merge air defense radar imagely into a cdierent picture o the ar battle. An
important surveillance capability relevant to RTIC command and control is AWACS's
ability to provide a real-time updat of selected arborne weapm systens directy to,
anong other placesthe AOC.

UAVs bring an additional reconnaissance capability to the theater. The ClA-operated
Gnat 75045 Lofty View aml the Deense Airborne Recanaissance Ofice OARO) Tier
Il Predabr reportedly cary a 450500 paind payoad cansisting of a synthetic apeture
radar with one foot resdution, three EO or IR sersors in a chn turret ard a widekand
satellit e daa-link antenna. The Gnat can fly extended distances and ill stay on gation 24
hours. The SAR, with its 150 degeesof azmuth ard 40 degeesof elevation, cancover
an 8,000foot swath at 25000foot atitude’® The combination of long loiter times, a
muitiple sensor array, and a daa-link capability dlow it to transmit “real-time daa in the
form of moving video instead of the till pictures sent through UHF communications.”*’
Other UAVs such as the Pioneer and Hunter are in the field. Still others, such as the Tier
ll+ Global Hawk and Tier Ill- D arkStar, may very soon add stealth, 24™-hour loiter, MTI,
SIGINT, wide-band daa and communications relay, and other capabilit ies to those of the
now-operational Lofty View arl Predabr.®

The U-2 uses aiASARS-2 (Advarced §nthetic Aperture RadarSystem) to digitally
format radar imagesfor monitoring target acivity to more than 100 nautical miles from

the aircraft’strack. It aso has the capability to collect IR imagery or employ the SYERS
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(Senor Year Electro-optical Recanaissaime §/stem) system for photographic imagety.
Addtionally, the U-2 contains extensive COMINT ard ELINT cdlecton sutes. Though
not al of the U-2’s diverse pioducts canbe trarsmitted reattime, many can Contingercy
Automated Recanaissamme S/stem (CARS) sites receve data-linked collections which
canbe processed athforwarded b various uses in nearreakttime.

Surface Sygems. Ore d the piinciple mssons o specal operations forces SOF) is
gpecia reconnaissance (SR). SR complements national and theater intellig ence collection
assets by obtaining specific, well-defined, and time-sengtive information. It may
complement other collecion methods wtrere there ae castraints o weater, terrain-
masking, hostile countermeasures or other systems availability. SR is a human intellig ence
function that places USor US-controlled “eyes on target’ in hostile, dened, or paliticaly

sensitive territory.™

The Signficance of Intelligence Processing

Raw recanaissace dag, evenwhen comprehensive ard unquestonably accuete, are
of little use to the warfighter. The daa, in its most basic form, may be little more than a
muititude of ones and zeros in the case of digitally transmitted satellit e information. It
may be a wonderfully clear photographic image of some location, but without additional,
vital information such as the location of the photo, its orientation relative to north, and its
time and dae of origin, the image might be usless.

To be helpful this data mus be procesed into usealle information. Imagey taken
from anaeta or spacebasedsersor gereraly requires nodifications in order to be usetl.

Severa “hits’ of IR daa must be processed to differentiate between some ground
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explosion and a ballistic missile launch. Still more daa is needed to determine critical
information suchas nissle launch pont ard expeced mpactarea. ELINT data must be
meshed with known PRF (pulse repeition frequemy) information, ard pehaps even
geolocation information, to deermine that an RF (radio frequency) emitter is a hostile
suifaceto-air missle target tracking radar, not a lessthreaering eaty waming radar or
some communications relay ste.  Similar processing is needed to transform COMINT,
HUMINT, and SIGINT data into useable information.

What drives the sgnificance of intelligence processing in an RTIC environment are
combat circumstarces necesgeting the redirecton of plamed saties. An obvious frst
concem is the piority of a rewly idertified ‘pop-up” target Only those asses plamed, or
fragged aganst lower priority targets will be redirected aganst pop-up targets of higher
priority.?°

Many dtuaions call for sortie retaskings Some demand an immediate response by a
large and diverse package foweapm systens. Others are less ugert or cal for a nuch
more limited diversion of aerial assets. Each of the four scenarios offered here are not
meant to be inclusve nor ddailed; rather they should illustrate meely a handful of
plausble stuatons where efecive retasking of arpower asset would be adventageaus.

Scerario 1. Aircraft targetedaganst a high priority target alort their misson due b
poor weater, lost tanker suppat, launch runway closure, etc. Other aircraft, originally
plamed agamnst a bwer priority target, are redireced aganst the first aircraft’s higher
priority target.

Scerario 2. A package ewmute o a hghly deended @rget loses is SEAD

(suppression of ereny ar defenseg suppat o it isretasked © a kess wel defendedtarget
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Similarly, an ELINT collector’s discovery of a previoudy unidentified threat in an area
targeted ly a ron-SEAD suppated, non-steathy package drces a redirecton of that
packagedward a kss treaknng ervironmert.

Scerario 3. A pop-up TBM threat* is idertified. As in the first scemrio, this threat
may be attacked |y a stooter originally tasked b destoy a lbwer priority target

Scerario 4. The CINC o JFC desgnates paticular “fleeing targets” as hgh priority
targets. An Internal Look ‘96 eercise nput gawe the following scemano: HUMINT
saurces n theatr idertified a tuck cawoy being loaded wih naval minesat a previously
suspeatd, but as et untargeted, weapams sbragearea. The convoy depatedthe areafor
a nearby port facility to transfer the mines to awaiting vessels. The situation led to the
retargeing of missons agamst both the cawoy ard the reval vesses.

Sortie retaskings in such scenarios or dmilar Stuaions demand specialized
intellig ence processing. Threat briefings based on a planned ingress routing may become
instartly worthless as a packageredirected. Target photos that were once vtal, likewise
lose teir value as a m3sbn is retargeted. An airrborne crew camot afford to return to
base for new target materials. Rather, in an environment of dynamic “on the fly”
retargeting, sufficient misson materials mug find their way to the cockpit, both to ensure
target destuction ard to ersure crew suwival. “Neaf’ realtime imagely that is hours old
may be sufficiert in some retargeting scemrnos, but does rot sufice when minutes cant
asin sceranos 3 ard 4. Target gedocaton information that is 15 © 20 mnutes dd may
allow a Scud TEL to evade atack when real-time information can help assure aKill.

RTIC would alow arcrews far more effecive battlespaceawaenessand weapas

enployment in a retargeing stuaion. Not only would arcrew effectiveress le erhanced,
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but RTIC could provide he JFACC with an obsewne-orient-decde-act cycle far more
condensed than any before. To many, the capabilities espoused by RTIC—red-time
imagely trarsfer to the cackpit, updaed flight routing information, curent threat
intellig ence, direct feed of targeting coordinates and weapons ddivery parameters, and the
like—seenplausble erough but only in a rot-too-near uture  This future however, is

here, today, right now

Information Transfer: The “T alon” P ossibilitie s

Modern theater air warfare operations require the capability to process, correlate, and
disply national as wdl as @ganc rearrealtime ard reattime information into the cockpit
(RTIC) or directy to advanced weapos s\stens, ard reattime information out of the
cockpit (RTOC) to erhance canbat execufon ard arcrew suwival??

The key to RTIC is getting the right information, to the right shoote, a the right
time. This is the goa of the Air Force Tactical Exploitation of National Capabilities
(AFTENCAP) Talon Shooter program. More spedicaly, Talon Shooter focuseson
ddivering enhanced real-time and NRT intellig ence to and from aircraft cockpits, and to
the weapos caried an arcraft. In effect Talon Shooter “seeksto dewvelop auobmated
information updat capaliit ies to bridgethe ggp from the arcrew pre-flight briefing to the
full mission flight profile (ingress, over target, and egress).?®

The potential missbn execuion benefits of RTIC erhancenerts are sgnificart,
including such things as (1) threat awidarce updats, (2) imagely of targets, (3)
navigatonal updages; (4) target locaion accuacy updats; (5) erroute aml target area

weater updags; (6) precsion munitions ard weapams computer updaes; (7) retargeting
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updags; ard (8) pasing immediate BDA from the shooter to rear C* elenerts to influerce
the current and next ATO cycle, and Smilar execution information which can increase the
likelihood of missbn swccess adh arcrew survival,

Talon Shooter has denonstrated the \alidity of the RTIC concept through Project
Strike 1, an Air Combat Command-Space Warfare Cener cooperative efort conducted in
July 1995. Strike | denonstrated sgnificart oppartunities in five areas (1) the ahlity to
tallor inteligence to suppat drike missions in progress;, (2) the communicaions-
dissenmation architecture ard connectivity to passdata to in-flight arcraft; (3) the
interfaces ad the actial on-board processng capality to display and apply the passed
daa; (4) the ability to condud a succesdil target strike kased a the use of the data
provided; and (5) an AOC capability for the JFACC to tailor intelligence, including
imagely ard threatdatg, for direct dissennation to tactcal platforms?®

The completion of Strike | objecives, exenplified by successesiieachof the five
areas abve, moved the pioject from denonstration status nto reseach, developmert, ard
acquigition (RD&A). Further research will be carried out through a Project Strike I1.
Acquisttion is areadyundemay for quick reacton capaliity (QRC) sets to dlow for the
modification of sx B-1B Lancers to a configuration smilar to that used for the B-1B
portion of Strike I. RTIC is not an eccetric concept from same distart ethereal reaim,
but a demonstrated capabilit y available today.

Though Strike | demonstrated the validity of employing real-time information into the
cockptt, it did not directly addess aroverall conceptof enploying RTIC operations The
overriding concem for these @erations is to provide he recessar misson information to

aircrews that will allow weapons ddivery on target inside the normal mission planning
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cycle. The afected ime frame ranges fom a mssbn added ¢ the execuion-day ATO
where target priority ard TOT (time on targef) consderations preclude outine msson
plaming to a retasked aiborne misson akreadyerroute to atargetor flying combat alert.
Necessar misson materials may vary with the spedic weapm systens, howewer,
routinely they would ercompass mgress ad egess outing, erroute ard target area
weater, erroute aml target area treas, routing information (coordinates, charts, fuel
considerations), weapaeeling information (attack paameters), ard targeing information
(IR, radar, or photo imagery). “RTIC operations’ should not bring instantaneous visions
of theaker-wide aerd auftragdakiik or missontype ordes. Though RTIC should
improve battlespaceawaeress, it does ot represem the fruition of ary trarspaen
battlefield cancept Perhaps n the not © nearfuture, mission-type orders may be viable
for ar operations during a ngor regional contingercy. Given todays tecmology,
however, and the C? limitations of this technology, arpower remans best served by
certralized catrol with decetralized excuton rather than decertralized caitrol with

decerralized excuion.

The Continuing Need for Command and Control

Air Force Mamual 1-1, in its dscussin of the tenets of aelospacepower, descibes
certralized caotrol as te “maser tenet.” It elalorates ly stating, “Without certralized
control, commanders cannot exploit the speed and flexibility of aerospace phtforms to
concertrate forces—wilether in atack a deense—from diverse locatons on decsive
points, estblish ard erforce teaer-wide pirorities, execue synergistic canpagns,

estblish appopriate balances, or assue pesistent attacks”?® It further states that too
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much or too little certralizaion has pioved © be counterproductve. Too much
certralization debys respasiveness; too little leads ¢ disspation of effort.?” Cleaty,
RTIC furnishes an oppartunity to shft the degee d ceriralization along this continuum
It alows a nove toward greaer decertralizedcontrol by providing the piospect of vastly
increasng eachaircrew’s “information domain” to a degee wtere individual aircrews can
make autonomous retasking decisions. More likely in the near term, RTIC shifts the
degee d certralizaion in the goposite direction. It gives the JFACC, throughhis staff in
the AOC, the tools to more effectively prosecutk the JEC's dojecives.

Longer term shfts toward decetralizaion, pehaps een radical charges b se\era
long-held tenets of aelospacepower, are likely, but only after potentia problems are
addessed amh overcome. Three tnets of aeospace paver—priority, synergy, ard
concertration—seemmost at odds wth moves toward decetralizaion. AFM 1-1 rightly
points out that an air commander's operationa priorities slould flow from an informed
dialogue wth the cambined a joint force conmander. Furthermore, suchan excharge
will make it more likely that the JFC will set priorities based on a thorough understanding
of the enemy’s capabilit ies, vulnerabilities, and intent, an understanding that is essential
lest scace asset be inadwertertly risked wihout having a significart impact on the
outcome of the conflict.”® RTIC-inspired decetralizaton, though offering improved
tactical flexibility, may reduce the operational and drategic-level synergistic effects of
more certralized catrol. This decetralizaton, ewen though individual aircrew
battlespaceawaeress $ at a peak,still may push arpower employment back toward the

pemy packetbane of prevous canflicts.
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Other more practical problems asseiated wih moves toward decetralized catrol
reman despite resolutions of priority, synergy, and concentration problems Targe
decanfliction procedues cauld prove dificult to estblish. Ensuling appiopriate refueing
availability and deconfliction would be no amall task. Also, one cannot assume that the
level of arcrew proficiency is uniformly high throughout an entire force. The lieutenant
who may be excepionally adwoit at tactcaly enploying his aircraft may be wholly
unprepaed b take on the decsion making role essetid in a decetralized control
environment.

The catrol of arpower, in the future as well as n the past whether more certralized
or less, despie the level of technology used o the ske d the forces nvolved, should
provide te focus br airpower enployment. Appropriate control remains essetia to
maximize airpower’s flexibility and versatility, ensure its effective concentration, and

propelly appy arpower s tenets of priority, synergy, balance, ard pesistence.
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Chapter 4

Enhancing JFACC Targeting Flexibility

[Thelong lead time in the & Tasking Order development pices| has
sametimes been oversated After the ATO was dstributed bllow-on
coordination and evison were required, even wh accumate and timely
BDA. The isue isnot whetherthe ATO was useful but rather howit can
be improved. This experence ponts 0 the need for an interactive
planning and indbrmation disemination gstem that canmeetthe time
linesimpogd by modar warfare.

—James A. Winndeld and DanaJ. Johnn
Joint Air Opeations

The air tasking process in Operation Desert Storm me the time lines imposed on it by
the Gulf War, but it may not have the flexibilit y necessary for today’s wars or for those of
the future. In its cancluding chapter on command ard caontrol, the Gulf War Air Power
Survey seers to concur with Winnefeld ard Jdinson whenit states, “Becausewar is full
of surprises, military leaders must try to create and mantain command and control systems
(composed d personnel, procedues,ard equpmert) that canadaptto the urexpeced ty
sensing, analyzing, and then solving the problems which the surprises endemic to war
creae”! The GWAPS goeson to say “The Combat Opeations Division provided eat
time certral control, coordination, ard integration of ongoing ar operations for the air
commander.”? “RealTime” as used ére, howewer, is a far cry from the type d “sersing,
aralyzing, ard solving” or OODA cycle times that may be possible with today s sensors,

processors, and information flow capabilities. In the search for lessons from the Gulf War,
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authors suchas Wnnefeld ard Jdinson criticize he ar tasking process,paticularly the
ATO cycle, for its “lack of flexibility.”® A discussbn of C* architecure involves nore
thana smple investigation regarding the suficiercy of the ar tasking process m the Guf
War. The misconcepion that ar plamers require 48 lours to proceed fom target
idertificaion to target neutralizaion does not invaidate the realty that the JFACC hes
less than optimum flexibility. In the Gulf War, JFACC servicing of targes was rapid;

today, it can be quicker. JFACC control was flexible; today it should be “fluid.”

Thinking Outside the AT O Paradigm

Accading to Naw Capain Lyle G. Bienin his aticle “From the Strike Cel,” in the
US Nawal Ingtitute’s Proceedings
The JFACC air tasking order. . .proved efective in managing the 3000
daly sorties flown by Coadlition air forces during Desert Storm, but the 48-
hour ATO cycle dd not pemit rapid response to mobile targets. In amore
dynamic war, only a reduced ATO cycle—which appeas to be almost

physicaly impossble—aor a geatr reliance m arcraft starding strip or
airborne dert will be required.’

CAPT Bien expresseswo opinions that seemprevalert regarding the ATO cycle: first,
the timeline for ATO produdion is rigid, and second, mobile targeting—or time critical
targeting (TCT)—is only accanplished throughthe use 6 ground or airborne alert asses.
The socaled “48-hour” air tasking process peviously laid out in chapter two has worked
well. It proved effective during Desert Shield and Desert Storm; it worked well for
operations in Bosna; ard its usetilness fas keenborn out in numerous exrcises fom the
Certral Command’s Internal Look to Ulchi Focus Lens in Korea. Lt Gen Horner's
command ard cantrol system during Deser Storm, a C* system based @ this ATO

process,not only worked wel, but also showed t could adaptquickly to chargesin the
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operational stuafon.” Execuion-dayATO interdiction ard stategic attack missbns were
retargeted based on wesather intelligence,’ BDA,” ard pap-up Scud ntificaions® Similar
retaskings ok place br ar refueing,” battlefield ar interdiction (BAI),*® ard close ar
suppat (CAS)™ missbns. The factthat a rominal ATO process $ rougHy based m a 48-
hour target nomination ard planng cycle with a 24hour execuion peliod does ot mean
it mug operate in same fixed, uralterable ime frame. In Exercise TandemThrust ‘92 for
exanple, the ATO cycle started just 11 tours piior to execuion day ard worked well for
the numbers of paticipating forces involved. A far more serious misperception, however,
involves te retasking of awailable asset within the executon-day ATO. CAPT Bein
assets the respaise b mobile targets appeang inside a given ATO plaming cycle—aor
more broadly, time critical targets—will force a greater reliance on ground or airborne
alert. He s mistaken RTIC provides a ditinct ard far better akernative.

An examination of an ATO cycle's timeline should facilit ate an understanding of the
potential for RTIC applcatons. Figure 4 a1 page 41 prerts a rotional 48-hour ATO
cycle. The cener of the figure piovides a itme reference for both the recuring meeings
listed on the left and targeting evens on the rnight. Fgure 5 o, page 42 mvides an
exparded look into the proces, deineaing which group a meeing gererates what
product Both figuresindicat that fixed target nominations are due aull 40 hours prior
to the start of the 24hour execuion-day ATO. (Note that “mobile targets” in these wo
figures efers to mobile ereny ground urits.) Cleaty, an attempt to setasde aircraft by
scheduling ground or air alert missons to dealwith high priority targets idertified wihin

this 40-hour window is less than ideal. Other options must be available.
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The ATO paedigm refers to the cacept that the anly effective ar tasking is air
tasking dane in adwance. Notional air taskings as pesemed in Figures 4 ad 5 idealy
idertify al targets to be atacked in a 24hour execuion period same 40" hours in advance
of that ATO'’s first launch. Cument procedues exst to addtargets idertified inside this
40-hour window to this same ATO. Missions added ¢ the ATO duiing the execuion

period that can ill fo llow routine ground planning procedures il fit this paadigm
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Thinking beyond this ATO paadigm is the responsibility of the Combat Operations
Division in the AOC. The Camnbat Opemrtions Division “supewnises te executon of the
ATO, adisting ard refining as ecessar to accanmodate battlefield dynamics”*?> The
Chief of Combat Opeations not only ersures that the ar tasking dane in adwance by
Combat Plars is caried aut effectively, but also retasks missbns an the pubished ATO as
neededto thoroughy integrate the full scqpe d the ar effort toward the atainment of
theakr objectves’® FeetMarine Force Mamial 3, Command and @ntrol, appopriately
summarizes he rotion: “The measue d command ard control effeciveressis simple:
either our command and control works faster than the erenmy’s decsion ard execuion

cycle or the enemy will own our command and control.”**

An Air Op erations Center Rapid Regonse Cell

Current US airpower doctrine delkgates the Canbat Opeations Division (COD) of
the AOC the responsibility for monitoring and executing “current joint air operations.”
Decsions ard actons that appl to the curent ATO peiod are excued through the
COD which normally assumes responsibilit y for the joint ATO as soon asiit is released.”

Situatons requiring retasking ae dertified © the Chef of Combat Opeiations (CCO)
(senor operations duty officer, or SODO, outsde USCENTAF ard LANTAF). The CCO
has prime responsibility for monitoring and directing the current ar studion.'® He
performs thesefunctions with the asstarce d his dfensive gperations brarch. Offensive
Opemtions consists of a cade expelierced n battle managenment ard well versed in
doctrine ard force appkaion.'” These pesonnd are augnerted by offensive duty

officers, pecalists for eachdepbyed weapa system ard suppating function. Enlisted
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duty technicians assist the processing of immediate air requests and peform routine flig ht
following.

The CCO, through his dfensve gemations staff, first decdes m the recessy for
retasking a mission on the published ATO based on the stuaton (such as those
characterized ly the sceanos an pages 29 ah30 in Chapter 3), target priority, ard
rapidity of response needed. With that judgnmernt made, he determines suitalde shooter
availability. Is there a shooter in an appropriate phese of flight for retasking?
Approachng the IP (initial point for beginning an attack) is too late. Does te stooter
have an appopriate weapas load r the gven target? Does te slooter have the
necessary fud to ge to the target and return to base (RTB) or post-strike refud? If
refuelng is required, are appopriate tanker asset available? Given the arcraft ard its
weapons load, will t he enroute and target area weather pamit mission accanplishmert?

With this information, he chooses ae of four actions. Action 11 Retask no one.
The target priority is insufficiert to warrant retasking on the curent ATO or appiopriate
shooters are unavailable for a suficiertly prompt respaise. Action 2 Retask a non-
airborne, non-alert misson. The target priority is suficiert to warrant retasking a misson
on the curent ATO, howewer, the stuation is accepably stalde to alow same missbn
planning by crews prior to takeoff. Action 3. Task anarborne or ground akert misson.
Action 4. Retask an arrborne misson of lower priority or retask anavaiable hgher
priority misson while retasking a lower priority mission(s) to cover the retasked higher
priority mission.*®

Each of these four actions can occur, have occurred, and will continue to occur

without the adwantages ® RTIC. Missbn successhowewver, speciicaly relating to
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actons 3 ard 4 canbe in doubt even when conditions are heavly in the crews’ favor.
Concerning The Geat ScudChase during De®rt Storm, GWAPS recaded, “It wassoon
clear that only aircraft flying on station over the lunch sites cauld atack he nobile
launch platforms before they esaped . . . But eventhen they could have a dificult time.
On 9 February the Qurrent OpsLog reported: ‘Scud bunch-lsrael Two F15Es were on
station ard saw he launch but were uralde to find the launcher. Two F-15Es on target
immediately-two additional F-15Es closed within five minutes. No luck.””*®  Along with
information, RTIC brings an increased probabilit y for mission success.

Once agan, the overriding cancem for RTIC, ard cansequenly for an RTIC cel, is
to provide he recessar misson information—routing information, erroute ard target
area wedter, ermroute am target area treat, weapmeeing information, ard targeing
information—to arcrews alowing weapms deivery on target inside the normal misson
plaming cycle. Action 1, no retasking, obviates e reed br RTIC. Action 2, thoughiit
requires no real-time information into the cockpt, canbe suppated ty the unty of acion
provided ly an integral RTIC cel. Tasking an alert missbn or retasking an erroute
missbn, as cdkd for in acions 3 ard 4, truly putthe caceptof anRTIC cel to the test

A prime consderation for an RTIC cell is its composition. The driver behind its
organization is the information it must provide to the aircrews of a retasked mission. This
cals for five elenents in the cel: a mssbn coordinator (MC), arcraft spedic mssbn
planners (MP), a photo interpreter (PI), an intellig ence threats representative (IN), and a
weather expert (WX).

Currently, the responsibility for retasking missions falls to the CCO. This should

continue as nisson retaskings sdit into two brarches, retasked missons requiring RTIC
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ard retasked missons that do not. The CCOS5 “secand hat” as RTC MC follows the
airpower tenet of centalized contol. The creaton of anRTIC cel does ot obligate the
division of execuion-day ATO misson control curently enbodied n the CCO. The
MC’s role in an RTIC cel would be very much akin to the CCO’s presen duties of

monitoring ard drecing the curent ar situaion. Specficaly, he would determine the
missbns 1o be retargeted, ard ersure the appopriate information is chameled to the crew.
MPs, experts in their paticular weapon system, take on the responsibility of preparing
rerouting ard weapao-specfic atack pofile information. The R’s role, in coordination
with the MPs, is to sekct the pioper imagety from the appopriate saurce(s) for

trarsmssbn to the shooter. The MP-PI teamersures that routing information, if needed,
is passed o the carect scaé charts, that radar imagely is omitted if not needed,that
photo imagely is presemed from the best possble pegpecives anl scaés. Essemialy the
MP-PI team makes cetain only a poper anount of best-possble, weapm-specfic
information is delvered to the cew. IN suppats the MPs by integrating reattime ard

NRT threat information into the retargeting process to assure maximum safety for the
crews. WX provides input to the MC regarding the viability of retargeting a mission
based m erroute ar target area wedter. WX also feedsthis information to the MP-PI

teamto ersure vialde routing ard to ersure laser, IR contrast, ard other weatber-based
consderations are factored nto atack gotions.

A secod essenha consideration is the locaion of the RTIC cel. The curent

configuration of the cambat operations division of the AOC furnishes a madeto-order
ernvironmert for the goerations of an RTIC cel. The CCO pattion cantake a the

paallel responshilities of the RTIC MC. MP, P, IN, and WX expertise is dready
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resdert in the QOD though addtional personnel may be required to augnert the RTIC
cell depending on the level or effort it is expected to assume Naturally the same concerns
over in-theater placenernt of the AOC would appy to an RTIC cel adunct of the COD.
The pios ard cans of AOC locake aml possble aternativesto in-theaer placenent are
outside the scqoe of this pgoe. Nonetheless, discussbns o either side of this debate
appl equaly aswell to the placenert of an RTIC cel as hey do to the location of the
AOC.

With an appopriately staffed ar operations cerier RTIC cel in a theaer hosting
RTIC-capalte aircraft, how is arpower targeting afected? Is there a should there be an
impact on targeting a al? Targeting takes on two ddfinitions in Joint Pub 1-02. First, it
is amply a proces for sekcing targets ard metching the appopriate respaise b them
taking into accaunt opertiona requirements aml capalbiities® Second, it is more
meticuloudy defined as the analyss of ereny situaions—relative to the canmanders
mission, objectives, and capabilities a the commander’'s disposa—to identify and
nominate specific vulnerabilities that, if exploited, will accamplish the commanders
purpose by debying, disrupting, disabling, or degroying ereny forcesor other resources
critical to the ereny.”* A third ddinition deals with targeting’s impact on “the mission
cycle” Targeting is discussedas ‘a decsion making process usedjybcommanders to
enploy forces.. .there are six gereral misson steps: detection, locaion, idertification,
decbion, execuion, ard assessat.”*

RTIC introduces ginficart charge © targetng as pesened in the eachof these
defnitions. Matching an appopriate respong to a slected taget in an RTIC

environment, as desdbed in the first targeting defnition, enbraces advel of airpower
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flexibilit y and versatility considerably beyond that described in Air Force Manud 1-1.2° In
light of the rapid pace 6the nodem battlefield, ard espeally in light of mobile surface-
to-air and TBM threats, RTIC dlows the JFACC, through his gaff and TACS, to retask
executon-day ATO missbns far more effectively than prevously passble. In an RTIC
environmen, a retasked cew daes ot depat blindly from a wel plamed misson toward
a set of coordinates assoiated with same inadequatly descibed target Instead, they
maneuver their arcraft from one wel plamed missbn to arother, ard they do so with
impressie battlespace awaress.

RTIC has a lsserimpact on targetng from the secad defnition’s peispecive.
Analysis of the enemy #iations is mostly unaffected, however, identfying spedic
vulnerabilities can charge. In situaions where the US or its calition patners do not
have a sumplus of air asset as agually was e case dung Desetr Storm, RTIC may
allow for the creaton of a dualfocused #&rget priority system ard reduce, even obviate,
the reed or targeing via giound or arborne alert asset. Ore target priority focus would
replicate todays JPTL. The aher focus would rank the piorities of addtional time
critical targets. This secand focus wauld expard the overall list of targets based on
increased vulnerabilit ies associated with RTIC capabilities. Together, the integration of
these wo focuses wald provide he CCO nvaluale guidarce an retasking missons.

A look at the impact of RTIC on targeting’s misson cyck—detection, location,
idertificaion, decsion, execuion, ard assessarnt—reinforces he overriding nearterm
value of the concept Of the six steps n this cycle, RTIC most direcly addesseswo:
decision and execution. RTIC provides vastly supeior flexibility for the JFACC decision

making proces during the actual course of battle. Also, it equpsthe FACC with a truly
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remarkadde method of execuing those decsions. Jant Pub 1-02 defnes gperational art as
“The employment of military forces to atan drategic and/or operational objectives
throughthe deggn, organzaton, integration, ard canduct of srategies canpagns, major
operations, and battles. Opeitiona art trarslates he joint force canmander's strategy
into operational design, and, ultimately, tactical action, by integrating the key activities a
al levels of war.”** To highlight RTIC's impact on operational art, the definition should
be written as, the employment of military forces to attain strategic ard/or operational
objectves trough the desyn, organiation, integration, and conductof drategies
canpagns, major opemtions and battles Opertiona art trandates the joint force
commande’s drategy into opeationa design, and, ultimately, tactical action, ly

integrating the key activitiesat dl levels of war.

Sensor -to-Processo-to-Shooter

The principal queston involved n examning the cawersion ard trarsfer of sersed daa to
shooter information is “What information is required by the slooter?” The first piece &
information an aircrew needs $ the fact that their missbn is being redirecied. Secandly,
the crew reeds a ariety of misson information: routing information, erroute ard target
area wedter, ermroute ar target area treas, targeting information, ard weapmeeing
information. Each of these mformation needs mvolves sane link betweena sesing or
recanaissaice sytemon one erd ard the tasked weapos systemon the aher.

The RTIC cel missbn commander does rot arbitrarly redirect an execuion-day
ATO missbn. Missbn retasking decsions ae besed m a \eriety of factors: misson

alorts, prevous msson BDA reports, the deecion of a tme critical target ard
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appropriate shooter availability.”® Eachof these &cbors involves sesors o one kind or
another. Mission aborts may be “sensed” by wing weather personnd who report takeoff
field canditions as WOXOF (weaher of O foot celings obscured, O foot vishility, and
fog) or they may be relayed by AWACS as anertire package bhbombers, escats, ard
SEAD assets atorts due b the loss of tanker suppat. Nearrealtime BDA reportedby an
aircrew justexpeiiercing PGM “no-guides” agaist a hgh priority target was ‘sersed” by
the arcraft’s on-board delvery system DSP-delived information on the locaton of a
Scud launch may impactretargeting decsions. It also may not if appopriately located,
appopriately ammed shooters ae uravailable.

The semsor-to-processo-to-shooter pah may be quite clear in situaions involving
weaher reports ard shooter BDA; it may be less dscenible for other cases. What is
important is the pah’s impacton possble RTIC operations.

Seansor-to-processor-to-shooter pahs may differ for time critical versus non-time
critical targeting. Each retasked mission will lik ely require different and often unique
information; the appicalde sersors may not be the sane; ard required processng may
differ. Nonetheless,the pah’simpacton possble RTIC operations remains ciitical

Diverse yet notably important sersor-to-processo-to-shooter pahs ae exenplified
by the following sensor-processor-shooter-RTIC scenario involving high priority TBM
detection and targeting. Geosynchronous DSP satellit es identify and downlink a host of
IR data. Within moments, the data is receved ard sepagte IR “hits” are carelated by the
equpment ard pesonnel in the 11h Space Warning Squadon at Falcon AFB, CO.
Severa bits of data indicate the possibility of a TBM launch. An aural warning goes out

to operations certers in the afected heater simultareously with the threat waming sen

50



out via TIBS ard TRAP.** AWACS-provided TIBS information displays RTIC-capable
shooters emoute to targets in an area rear the TIBS-provided crdinates d the Sud
launch site. The Chief of Combat Opeations idertifies slooters who are suficiertly far
from their targets to negae the possibility they have begun their pre-planned attack. He
verifies heir weapms load 5 compaible for the time critical targeing of a Scud or its
TEL, ard ergageste RTIC cel to ersure the threatsituaion betweentheseshooters ard
the Sud launch site is accepéble, ard to provide aninitia vector to the now retasked
shooters. As previously aranged, Cobra Bal ard JSTARS arcraft, upan recept of the
sane TIBS Scud launch information, reorient their sersors to the launch area. Cobra
Bal's IR and SIGINT sensors refine the dliptical area bounding the possible TEL
locaton. This information is used l Jant-Stars o locat then track he TEL while
smultarecudy datrlinking updaéd TEL coordinates direcly to the appoachng
shooters’ weapa systens. Steeling cues ffom the JSARSlink tie in to the shooters’ IR
targeting systens allowing the arcrews to locate, idertify, ard destoy the TEL ard other
scudsreadyng to launch.

Certain sensor-to-processor-to-shooter pahs require human intensive processing;
others do not. A brief examnation of the missbn information needsof a redirecied
aircrew—routing, weaber, threas, targeting, ard weapameeing information—highlights
areas where human interaction and planning is dill critical and underscores areas ripe for
automnetion.

In an RTIC environmert, route deermination for a retasked nisson is not heauly
depenlert on persons aher thanthe retasked cew. Cettainly the arcrew must know the

location of the target and, in some cases, the location of the initial point (IP) from which
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the attack will begin, but meticulous preplanning of a route to the target or IP could be
unnecessar when reattime ard NRT weaher ard threat information is available in the
cockptt.

Severa recanaissare systens collect threatinformation that may impacta retasked
missbn’'s route d flight. Regadless d the cdlecton system ELINT ard SIGINT
processig occur in NRT?.  Processed, threatspecfic information can be loaded
automatically into TIBS/TRAP for immediate dissemination throughout the theater. This
off-board, broadcastinformation canbe trarsmitted direcly to erroute aircraft via tactical
digital information links (TADILs). Onboard avonics suchas the Talon Shooter
projects reaktime symmetric multi-processo (RTSMP)—a downsized supecomputer
desigred for inflight uss—offer further processing of off-board and on-board information
to provide crew-selectalde displys of threatinformation. Aircrews nay electto disregad
acqusttion systens ard disply only threas that are within lethal range d the aircraft or
route o flight. They may cdor-"tag” threas to indicate when the information was last
updaed. The RTSMP can factor aircraft akitude, course, ard Peed mto the
determination of threas’ lethal radii, ard disply the threas with their assaiated “lethality
rings” to alow the afcrew to sebctappopriate routing.?® Regardless of the information’s
disply, the sersor-to-processa-to-shooter path for threat information is both direct ard
short.

A similar direct, short pah appliesto theater weather. This information is available in
reattime ard NRT deperling on the sersor used ad its locaton relative to the theatr,
ard could be providedto erroute arcrew as par of TIBS/TRAP broadcastinformation.

Like threatinformation, knowledge d erroute weaher may be vital to the determination
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of a redirected mssbn's route d flight. Unlike threat information that shooter aircrews
canreceve via TIBS/TRAP thendisply in a cakpit-sekciale fashon, speciic weater-
based weapoeeling information such as &rget detction range or laser attenuation
spediics requires exensive, less apid processng.

In gereral, weapmeeing ard targeing involve a degee d expelt human interacion
that, at presem, exceeds he capalities of automaed systems. Determining the
appopriate typesand numbers of munitions or the recessar aimpoint that must be hit to
acheve a degied efecton a spedic targetremains as mchanart asascience. Likewise,
the integration of targeting with intelligence and operations information on force pasture,
capabilities, weapons effects, objectives, rules of engagement (ROE), and doctrine
requires nore thanaubmated systens canprovide.

Though appaently straightforward, the seemingly mundane task of obtaining and
transmitting appropriate target imagery to a redirected shooter illustrates the need for
human interaction. Many if not most imagery produds not dready part of some archive
or datbase require dgnificart procesing to convert raw data into aircrew-usealle images
and may be available only on an NRT basis. Even imagey produds immediately a hand
in an AOC require processig before they are readly useake in the cockpit. Systens such
as 5D Pemard Driven Direct Digital Dissenmation), Power Scere, IDEX (Imagey Data
Exploitation), ard DIEPS (Digital Imagel Exploitation Producion System) either link the
AOC to various databases ard archives b bring needed magety in, or alow the
manipulation of available imagery to provide a set of images specifically oriented to both
the atack teadng ard run-in atitude d the diverted atacker®® Thesesysterrs allow a

mission planner-photo interpreter team to provide suitable imagery—optical, SAR, or
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IR—tailored to the weapao systenis crew. This may include a wile-area mage to
provide initial target arearecagnition cues,a narrower field of view image b refine the
areaperspecive to a spedic target view, ard animage d the spedic desied nunitions
point of impact or DMPI. This imagey aso may be processed to include views of the
target appiopriately oriented to a gven atack pofile. This procesang is not only
available, but in many instarces § exrenely important. In other instarces,time is the
more critical elerrert, ard lessprocessedmore rapid information is highly preferalde over
well- processed, dower information.

Greaer automation of information processng holds the promise for more rapid
decsion cycles. Automated information processing, howewer, does ot assue auomated
decsion making. Even in an ervironmert of completely direct sersor-to-shooter
pahways, an RTIC cell will be necessayr for effecive sesor-to-shooter operations urtil
expeat systems can provide more fully developed mission information and can be more

fundanertally integrated nto the decsion making process.

Direct Sensor -to-Shooter

Currently, little if ary dat goes diecly from sersor to slooter. With sewrd
recanaissaie systens, howewer, sufficiert on-board processng is available to alow the
trarsfer of information, not dal, direcly to expectrt slooters. Sufficient
communications bandwidth, a severe limitation in the past, remans a concern, but is
aneliorated in a wald of HF, VHF, UHF, SHF, SATCOM links, K, band daa links, joint

tacical information distribution systens JTIDS), tacical digital information links
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(TADILSs), tactcal data information excharge swtens (TADIXS), tactcal receve
equpmen (TRE), ard nmulti-misson adwanced acticalterminals MATT).

The information sert direcly from the sesor to a slooter canbe neaty as dverse as
the communication pahs over which it is sent. HUMINT ddinitely refers to a collection
system with on-board procesang ard is petaps he smplest applcaton of the drect
sersor-to-shooter concept RealTime communications from specal forcespersonnel can
provide excellent, and sometimes otherwise urobtainable, information. ELINT and
SIGINT callecions from national sersors canprovide NRT threat information that in
essene rawels drect from the sesor to appopriately equppedshooters®® Additionally,
IMINT in the form of optical, SAR, or IR imagery annotated with latitude and longitude
of the targetcanbe linked drecty from either U-2 or Predabr arcraft. This imagery may
be suppkenernted with other information such asa mobile target's coordinates, headng,
ard speed. This flow of diverse information into the cackpit, whether from sersor-to-
shoota or sensor-to-processor-to-shoote, is achievable today with radios such as the
multi-misson adwanced actcal terminal (MATT) offering dat flow rates appoaching 20
Kbps m eachof its 4 clamels, ard on-board processos like the realtime symmetric
muiti-processor (RTSMP) peforming 20 million instructions pe second throughout the
dynamic flight environment of the F15E High volume information flow, however, in only
an eralder for RTIC; it is a recessay;, but not suficient condition for the overall RTIC

concept
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I ntegrated Flexibility

Real-Time information into the cockpit complements on-board sensors to increase
battlespace awaress;it does rot replace hose sesors>! Similarly, RTIC suppats the
ATO process;t doesnot replace . It does ot provide a paacea ¢ cover for impeifect
intellig ence, an incomplete command and control systems, or insufficient forces. It does,
howewer, bolster a keytenet of aeospace paver. It providestremerdousflexibility to the
JFACC o the actial enployment of forces. RTIC may even be caled, with accuacy, a
force mutiplier.

Having an RTIC cell does not eiminate the need for the Airborne Command Element
(ACE) almard AWACS which can “when necessar, assure the command authority of a
Tactical Air Control Certer over arrcraft flying cambat ar patol with anAWACS o over

"32 1t does ot replace he

airborne strike formations prepaing for an atack mssion.
Battlefield Coordination Element (BCE) almard ABCCC. Rater, the alilities of an RTIC
cell fill a C? nichein the ar tasking process i a manner currently uravailable to the ACE,
BCE, or Chief of Combat Operations. An RTIC cell provides an additional dimension of
command ard catrol that alows for more effectve decsion making ard improved
executon during the execuion-daytargetng cycle.

As with the ATO that a some point must prohibit further changes, the flexibility
offered by RTIC has limitations as well. Retasking a mission on its IP to target runis just
asfoolish with RTIC as wthout. Yet along a catinuumduring the execuion-day ATO,

from a point where ftarget priority ard TOT considerations preclude outine mssbn

plaming to a package eming its IP to target run, reattime information into the cockpit
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offers an OODA cycle unprecedeted in aeia warfare. It offers todays JFACC a bol to

more effectively enploy Americanairpower ard Americanarmenin combat.
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Chapter 5

A Look To The Future

If a man doesot give thought to pblemswhich are still distant, he will
be worried by hem wien hey come nearer.

—Confucius
The Sayings of Confudus

The joint campaignt®ould ully exploit the inbrmation differential, that
is, the siperior acces to and ability toeffectivelyemployinformation on

the drategic, opemtional and tactical suation which advancedUS
technologiegprovide ourforces

—Joint Pub 1
Jant Warfare d the Armed Forces & the Urited Sates

Referring to an Air Combat Command sudy on the ar canpaign in the Gulf War
conduded by SDS International, Colonel Bruce Gillette, Chief of the Air Force Theater
Air Defense Requirements Division, said “The sudy looks a what can be done that will
give the best payoff [in destroying maile theater ballistic missile launchers]. Should we
improve the sesors, the shooters, or the canmand-and-control systens?* The arswer
should be yes. Yes, we sthould improve the sesors. Yes, we should improve the
stooters. Yes, we should improve the C systens. These inprovements stould not only
addessthe threat posed by TBM or the pdentia offered for theater missie defense
(TMD), they also stould addess he integration of al three—sesors, stooters, ard C

systens.
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The RTIC cell construct laid out in this pgoer offers increased targeting flexibility to
the modern JFACC, but it is only an incremental step down the pah toward minmized
decsion cycles ad meximized trgeting efectiveress. Integrated semor, stooter, ard C
improvements will allow the US military to further its journey down the pah toward
maximum arpower effeciveress.

Sensors. A handful of today's sensors have the ability to directly link information to
ashooter. Much of this information is threat related; someis daa related; little is imagery
related. An ability to broadcast real-time imagey of a sationary or moving target dong
with spedic gedocaton ard, if neededmoving target information, from a wider variety
of sensors to individud shooters is plaugble. IR sensing capabilities added to the entire
fleet of RC-135smay add a termmerdous counter-TBM capaliity. This improvement,
refined DSP data processing, and additional IR capabilities and sensor range expansions
for JISTARS offers added pportunities to precsely locate TBM units.

Variousother sersors are on the horizon. RHseisimic sersors capale of deliving 3-D
conformations of underground structures offer an ability to locate, identify, and target

underground facilities.? “Relaxed-opticattolerarce maging™®

preserts an opportunity for
producing fine resdution, spacebased maging at greaty reducedcosts by overcoming
reduced lardware tolerances wih post-detecton processng, i.e., overcoming low-cost
lesscapalle hardware with improved camputer sdtware. Micro-electro-mechancal
systerrs, bistatic SAR systernrs, ultraspeatal optics, quarium well infrared photodecbrs,

ard other obscue techologies appeato offer the promise of continuing improvement in

sersor systers anl their componert tecologies! More importantly, the prospect for
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sersor correlation ard fuson in the caitext of a “system of systens” architecture is
increasingly bright.

Shooters. Two areas dfer the greaestpatential for future improvement to the CAF
(combat air forces) regarding RTIC: communicatons, ard drect weapm systens lnks.
Improved communications capabilities for both voice and daa information flows are a
must The ideathat there s a snhgle arcraft sert into combat without the threat
information capabilities offered by TADIL-J or its equivalent seems reprehensible.  As
RTIC capabilities improve, RTIC-capable arcraft should include sngle-seat as well as
multi-place sboters. This may prove vialde once the integration of off-board information
can occur aubmaticaly with an input feedng directy into the slooters’ navigation ard
targeting systems. A third area of expanding future capabilit ies does not concern RTIC,
but reattime information out of the cackpit. RTOC adds aother dimension to the
targeting flexibility offered by RTIC through improved and mare rapid BDA. Another
cleararea egarding the future of RTIC is the exparsion of its use fom force applcaton
via deepinterdiction ard strategic atack mssbns to force appkaton in the CAS ard
counter-air missons. RTIC should ako have a phce n force emancenent missons such
as ailift ard ar refueing.

C* Systems. The future may hold the promise for airpower enployment via the
command ard cantrol procedues d an auftragdaktik system where msson-type aders
are enployed n adecertralized catrol-deceitralized excuion ervironmert. This will be
truly effecive anly when the piomise o nearcomplete lettlespace awaress lecanes a
redity. Until that time, real RTIC C* advances likely will come from ever-widening

communications “pipes” allowing exponentia increasesn sersor-to-shooter information
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flows and sensor cross-cuang capabilities. Steady improvements should also occur as the
RTIC concept goes trough the dayto-day leaning process ® becaming RTIC
operational reality.

Systens are required that can suppat decsions by bringing to bear all relevant
information, including the fusion ard presemation of curent ard historical data from all
sources. Dynamic command and control is central to increasing the capabilities of
airpower. Increases in capability will arise primarily from the ability to collect, analyze,
ard use mformation to make citical decsions to ergage bhe ereny quickly ard
decsively—in sthort, to maximize he efect on the ereny within the castraints imposed.
Certain functions are crudal: timely information, timely decisions, prope assignment of
tasks b computers ard aubmation, ard proper synchronizaion.”> Without a determined
effort to manage this generation, distribution, storage fudon, and presentation of
information to suppat timely decsion making, arpower of the 21$ Century will be daa
rich, information ragged,ard decsion poor.

The future holds the piomise d combining sersor arrays, targeting systerrs, weapms
ddivery capabilities, and command and control methods in a number of ways to dlow
maximum flexibility for the JFACC. For this concept, for those above, and for RTIC in
genera, the devil is not so much in the ddails, but in the decison—the decison to

prioritize these capabilit ies and méke the investments required to bring ideas into reality.

Notes

1. Frank Oliveri, “Upgrades for Kiling Launchers Studied,” Air Force Times (22
January 96). 26.

2. “New World Vistas: Air ard Space Pwer for the 21% Century,” Sensors Volume
(Undated datt), iv.

3. lbid., v.

62



Notes

4. The New World Vistas’ sersor ard atack wlumes piovide exelent discussins
of potential advancesin sersors, weapms ard weapos phtforms, command ard cantrol,
ard the functional integration of al three.

5. “New World Vistas Air ard Sace Bwer for the 2F' Certury,” Attack Vdume
(Undated datt), 7.
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5D
ABCCC

ACE
AFTENCAP
ALERT
AOC

APS
ASARS
ATM
ATO

AWACS

BAI
BCE
BDA
C2

C

CAF
CAFMS
CARS
CAS
CCO
CIC
CID
CIEF
CINC
COG
COMINT
CTAPS
CTL
DARO

Glossay

Demand Driven Direct Digital Dissemination (pg. 50)

Airborne Command, Control, anrd Canmunications (pgs 1, 4, 19,
53)

Airborne Canmand Elenert (pg. 53)

Air Force Tactical Exploitation of National Capabilit ies (pg. 29)
Attack an Launch Early Reporting to Theatr (pg. 23)

Air Opeations Certer* (pgsiv, 1,4, 5, 10,16,17,18, 25, 30, 32,
39,40,43,50)

Automated Paming System (pg. 38)

Advarced $nthetic Aperture RadarSystem(pg. 7)

Air Tasking Message (g. 7)

Air Tasking Order (pgs v, vi, vii, 4, 10, 15, 16, 17, 18, 30, 31,
35, 36,37,38,39,40,41,42,45,46,52)

Airborne Warning ard Control Systens (pgs 4, 19, 22, 24, 47,
53)

Battlefield Air Interdiction (pg. 36)

Battlefield Coordination Elenert (pg. 53)

Battle Danage Assessment (pgs 17,30, 35, 36,46,47,57)
Command ard Control (pgs 2, 3, 4,5, 14,15,16,19, 30, 31, 35,
36,53,55,57)

Command, Control, Communications, Computers, and
Intelligence (pgsvi, 5,9, 18)

Combat Air Force(s) (pg. 56)

Computer-Assited Force Maragement Systenrs (pg. 38)
Contingercy Automated Recanaissance Sytem (pg. 26)

Close Air Suppet (pgs 36,57)

Chief of Combat Opertions (pgs 40,42,45)

Combined Intellig ence Center (pg. 54)

Combat Intellig ence Division (pg. 17)

Combined Imagery Exploitation Facility (pg.s 6, 54)
Commanderin Chief (pgs 28, 34)

Certer of Grawvty (pg.12)

Communications Intelligence (pgs 22, 26, 27)

Contingercy Theaer Automated FHaming System(pg. 18)
Candidae Target List (Facilities Level) (pg. 38)

Defense Airborne Recanaissaige Ofice (pg. 25)
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DARPA

DCO
DIEPS
DMPI
DMSP
DSP
ELINT
EO
FLIR
GAT
HF
HUMINT
IDEX
IMINT
IN

P

IPB

IR

ITO
JFACC

JFC

JGL
JPTL
JSTARS

JTAGS
JICB
JTIDS
LANTIRN

MAAP
MATT
MC

MP

MTI
MTR
NCOIC
NRT

Deferse Advanced Reseath Projects Agercy (pg. Error!
Bookmark not defined.)

Director of Combat Opeations (pg. 54)

Digital Imagel Exploitation Producion System(pg. 50)
Desgnated Munitions Pant of Impact(pg.s 38,51)

Defense Meteorological Satellit e Program (pgs 22,23)

Deferse Suppat Program (pgs 1, 6, 22,23,47,56)

Electronics Intellig ence (pgs 22, 24, 26,27, 28,49, 52)
Electro-Optical (pgs 22, 25)

Forward Looking Infrared (pg. 23)

Guidarce, Appationment, ard Targeing (pg. 38)

High Frequery (pgs 19,51)

Human Intellig ence (pgs 22,27, 28,52)

Imagey Data Exploitation (pg. 50)

Imagery Intellig ence (pgs 22,52)

Inteligence Threats Representative in the AOC Combat
Opemtions RTIC Cdl (pgs42,43)

Initial Pant (pgs41,48,53)

Intellig ence Preparation of the Battlespace (pg. 11)

Infrared (pgs 22,23, 24,25,26,31,43,47,48,50,52,56)
Integrated Tasking Order (pg. 7)

Joint Force Air Componert Commander (pgs wvi, vii, 1, 2, 3, 4,
5,9,10,11,12,14,15,16,17,29, 30, 32, 35, 36, 44, 45,53, 55,
58)

Joint Force ®@mmander (pgs 1, 4,9, 10,11,12,13, 14, 15,17,
23,28)

JFACC’s Guidarce Letter (pg. 38)

Joint Integrated Proritized TargetList (pgs 15, 45)

Joint Surveillance Target Attack Radar System (pgs 1, 6, 19, 22,
24,48,56)

Joint Tacical Ground Station (pg. 23)

Joint Targeting Coordination Board (pg. 14)

Joint Tacical Information Distribution System(pg.s 24,51)
Low-Altitude Navwgaion ard Targeing Infrared or Night (pgs
2,23)

Master Air Attack Pan(pgs 10,15)

Multi-missbn Advanced Tacical Terminals (pgs 51,52)

Misson Coordinator in the AOC Cambat Operations RTIC Cel
(pgs42,43)

Aircraft-specfic Misson Plamer in the AOC Cambat Opeations
RTIC Cdl (pgs42,43)

Moving TargetIndicabor (pgs 6, 22, 24, 25)

Milit ary Technical Revolution (pg. v)

Non-Commissioned OficerIn Charge (pg. 6, 54)
NearRealTime (pgsb, 22,23,29,43,49,50,52)
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PGM
Pl

PRF
QC
QRC
RD&A
RF
ROE
RSTA

RTB
RTIC

RTOC
RTSMP
SAR
SATCOM
SCDL
SEAD
SHF
SIGINT
SA
SODO
SPINS
SYERS
TACC
TACDAR
TACS
TADIL
TADIX
TBM
TCT

TEL
TENCAP
TES
TIBS
TMD
TNL
TOT
TPW
TRAP

TRE

Precsion Guided Munition (pg. 47)

Photo Interpreter in the AOC Combat Operations RTIC Cell (pg.s
42,43)

Pulse Repetition Frequemy (pgs42,43)

Qualty Check (pg. 38)

Quick Readon Capaliity (pg. 30)

Research, Developmert, ard Acquisition (pg. 30)

Radio Frequemy (pgs 27,56)

Rulesof Engagenent (pg. 50)

Reconnaissance, Surveillance, and Target Acquisition (pgs 22,
24)

Return To Base (pg. 41)

Real Time Information into the Cockptt (pgsv, vi, 1, 2, 3, 4, 5,
6, 19, 21, 23, 25, 27, 28, 29, 30, 31, 32, 37,41, 42, 43, 45, 46,
47,52,55,56,57)

Real Time Information Out of the Cockpit (pgs 29,57)
Real-Time Symmeric Multi-Processor (pg.s 49, 52)

Synthetic Apetture Radar (pgs 6, 22, 24, 25,50,52, 56)

Satellit e Communications (pgs 19, 24,51)

Surveillance and Control Data Link (pg. 24)

Suppession of Eneny Air Defenses(pgs 27,28, 47)

SuperHigh Frequemry (pg. 51)

Signals Intellig ence (pgs 22,24, 25,27,48,49,52)

Staff Judge Advocate (pg. 16)

Senior Opeations Duty Officer (pg. 40)

Specal Instructions (pg. 15)

Serior YearElectro-optical Recanaissare Sstem(pg. 25)
Tactical Air Control Cernter (pg. 7)

Tactcal Detecion ard Repating (pg. 23)

Theakr Air Control Systent (pgs5, 18, 44)

Tactcal Digital Information Link (pgs19,49,51,57)

Tactcal Data Information Excharge S§/stem(pg. 51)

Theater Ballistic Missile (pgs 23, 28,44,47,55,56)

Time Critical Target, Time Critical Targeting (pg. 36)
Trarsporter, Erector, Launcher (pgs 2, 28, 48)

Tactical Exploitation of National Capalilities (pg. 23)

Tactical Evert System(pg. 23)

Tactcal Information Broadcas Sewice (pgs 24,47,48,49)
Theaer Missile Defense (pg. 55)

Target Nomination List (DMPI Level) (pg. 38)

Time OnTarget (pgs 31,53)

Target Plaming Worksheet(pg. 38)

Tactcal Receve Equipmert ard Rebted Applicatons (pgs 24,
47,49)

Tactical Receve Equipmert (pg. 51)

66



UAV Unmamed Aerial Vehicle (pgs 22, 25)

UHF Ultra High Frequemy (pgs 19, 25,51)

USIS United Sates magey System(pg. 33)

USSPACECOM United StatesSpace Gmmand (pgsiii, 23)

VHF Very High Frequermy (pgs 19,51)

WX Weaher Repesemative in the AOC Cambat Opeations RTIC

Cdl (pgs42,43)

Notes

1 Sometimes referred to as he Tactical Air Control Certer during Opeations Deset

Shield and Storm.
2 Known as he Tactical Air Control Systemduring the Opemtions Deset Shield ard

Storm.
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